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SOVIET VOSKHOD

THREE MAN SPACE

FLIGHT*

25X1A

Ballistic Missiles and.Space Division

25X1A-

1Life Sciences Division

and

25X1A |

Nuclear Energy Division
OSI/CIA

CONC LiJ SIONS AND SUMMARY

All- available information indicates
that the flight of Voskhod was a suc-
cess. No major biomedical or” space-
craft difficulties were noted.

Many of the Voskhod subsystems ap-
pear to be the same or expanded versions
. of those flown aboardthe V4&stok, Innova-
tions. were introduced however, which
appear to be related to the undertaking
of such future missions as rendezvous
and docking or prolonged flights. Nevér-
theless, further technological improve-
ments appear necessary before more
sophisticated manned missions actually
can be performed with this spacecraft.

The flight for the first time utilized

* Reprint of Conclusions and Summary -
of OSI-SR/SC/64-14, 7 December 1964,

25X1A

the heavy Venik stage in a manned role,
but did not use it to full capacity. The
additional payload capability of the stage
would allow for additional spacecraftand
subsystem developmenton future manned
space flights. Evidence is inconclusive as
to whether an electric propulsion system
or an ion sensor system for detectingthe
attitude of the ship was tested onboard
the Voskhod. If an electric propulsion
system were tested, it probably was an
ion engine but may have been a plasma
arc jet system. Other innovations in-
cluded provision for the land or water
recovery of the crew within the space-
craft; the :choice of a higher orbit than
those of the preceeding five Vostoks,
thus providing anincrease inorbital life-
t1me, the adoption of a shlrtsleeve
environment; and the provision of anex-
ternal TV _system to enhance cosmonaut
visibility.

25X1A
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LOW ALTITUDE  CAPABILITY -
OF SOVIET AIR-TO-AIR MISSILES, ALKALI AND ATOLL

25X1A

Defensive Systems Di\}ision
OSL/CIA

\
. ~
. Successful intercept against airborne
targets by the Soviet air-to-air mis-
silés, Atoll and Alkali, is believed to

be i‘tech.nically possible down to ‘‘ground i

levgl.’ ». according to a recent assessment
by the [ |

] on Soviet Air.

Launched Missiles. 'The Alkali (AA-la
and AA-lb) has a radar beam-rider

‘guidance system, and the Atoll (AA=-2a), |

an infrared system. The use of these mis~-
siles, however, at ‘‘ground level’’ would

be restricted by the visuai tracking of
restriction

targets. This tracking
coupled with the missiles shortened
launch -ranges at low altitudes would
result in a significant reduction in their
effectiveness when compared tolaunches
at 10,000 feet and above.

Previous evaluation of the low altitudej

performance of these missiles, based. -

primarily on the tracking capability of
the fighter-radar portion of the weapon |
system, tended toward a lower limit of
about 5,000 feet for the Alkali and about
1,500. feet for the Atoll. The lower alti-

tude intercept by Soviet and bloc inter-;-

ceptors armed with these missiles, has

not been observed by the West but the|.

probability of such observations being
ma}de is low. Thus, the possession of a
“ground—level”l intercept capability by

Soviet -and bloc air forces cannot be
completely ruled out.

The .new low. level performance .
assessment of the AA-la and AA-1b is:
based on the use of the ‘‘fixed-beam’’
mode of operation by the AI radar, the
SCAN CAN radar on the Farmer E and

, the SPIN SCAN A on the Fishpot B, re-

spectively, which provide guidance for
the missile. In this mode, the tracking
antenna- is fixed dead-ahead in line with
the aircraft boresight line and optical
sight. The guidance beam is pointed at .
whatever target the optical sight’s reticle
is. aimed, thereby furnishing the beam-
rider missile . a guided ¢‘path’> to the
target. No reflected radar information
is. required for the fixed-beam mode of
operation, thus eliminating the adverse
effects usually encountered at extremely
low altitudes from ground returns. This
mode is especially useful when automatic
tracking cannot be achieved because of
electroni¢ counter-measures or when
air-to-surface attacks are made. Be-

. cause target tracking in this mode is

relegated to visual means, the inter-
ceptor must be pointed continually at
the target during the missile flight.
This greatly reduces the-effectiveness

‘of the Alkali weapon systems. A source

who fired the AA-la missile stated that
while the missiles in normal operation

SID/SC/65-1
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had a high probability of kill (above 90"

percent when fired in.salvo against a
non-maneuvering target), the probability
of kill was considerably less than 50 per-
cent against a non-maneuvering target
when the fixed-beam mode was employed
25X1D

Recent information onthe Soviet AA~2a
| Jhas confirmed
the previously assumed similarities to
the U.S. Sidewinder IA -- i.e. physical
dimensions, type of IR detector (lead
sulphide), roll stabilization technique,
and even the manner in which the war-
head fragment pattern is achieved. Also,
the Soviets arrived at the AA-2a from
the basic’ AA-2 in -the same manner in
which the United States progressed
from the Sidewinder I to the Sidewinder
IA, by increasing the guidance time-of
the missile from 11 seconds to 21
seconds. Based on |a comparative
analysis of these data, it is concluded
that subject to the absence of extraneous

|

-IR sources and under clear air- mass¥*

conditions, the lower limit of operation
for Atoll would be essentially ‘‘ground
level.”’ The attack, however, is re-
stricted to visual trackingprior to firing.
These limitations coupled with the mis~
siles aerodynamically limited launch

-range of about one nautical mile at very

low 'altitudes would greatly "reduce the

low altitude effectiveness of the Atoll.

‘¥ Clear air mass is defined as the

absence of clouds and precipitation be-
tween missile and target. In view of an

-effective laupch range- of one nautical

mile or 'less, at low altitudes, the clear
air mass restriction will be of lesser
importance than at higher altitudes. At
one nautical. mile the Atoll’s seeker
probably will receive enough IR energy
to track a target, if the pilot is able to
visually track the target.
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SOVIET PHILOSOPHY CONCERNING ROLE FOR AIRCRAFT

25X*IA |

Defensive Systems Division
OSI/CIA

The Soviet ph1losophy of the increasing
role of aircraft in defensxve missions is
discussed in an article in the February
1964 issue of Aviation and Cosmonautics,
a monthly journal of the Soviet Air Force.
This philosophy is supported by intelli~-
gence information.

i

The article acknowledges limitations
in mobility of a surface-to-air missile

system and indicates that the . Soviets |

rely on an aircraft/missile weapons

mix for air defense. Recent intelligence .

lends support to this position. The Fire~
bar interceptor, first seen at the 1961
air show, is now appearing in numbers
at operational bases. [The pattern of
training at these bases indicates an
intercept role for Firebar at low alti-
tudes, where the éffectiveness of
surface-to-air missiles decreases
sharply. Missiles alsoiare impractical
for defending extensive peripheral ter-
ritories. The .Soviet north, the east
coast and the Asiatic border area can
be defended best by employing inter-
ceptor aircraft capable of barrier patrol
type missions. The Fiddler, also shown

in the 1961 air show, is believed to.be.

designed for this mission, although no

i

TOP SECRET

~Fiddlers

have yet been identified in

operationa

The article reflects the growing con-
cern for the threat posed by fastcarrier
strike forces and missile carrying sub-
marines which are capable of launching
strikes against the Soviet Union from
great distances. The Soviets clearly

. recognize that these forces must be

engaged before they come within attack

.range. These ranges have increased to

the extent that they now fall within the
area of responsibility of the Long Range
Air Force (LRA). The recognition of
these mobile and submersible forces
as LRA targets will require the de-
velopment of new operational tech-
niques and equipment. The most dif-

ficult problem is the development of a

means of detecting submerged sub-
merged submarines, The USSR is at-
tempting to find a solution to this
problem, but there is no evidence that
adedquate systems have beemr developed.

‘A further possibility is the appearance

of a new aircraft, either derived from
an existing .transport or .developed
specifically for the mission, with a long
endurance and reconnaissance strike
capability. | | '

25X1A *
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NOTICE

Reprints of individual articles are available on request and
may be obtained by calling the Editorial Section of the

Office of Scientific Intelligence,

THIS MATERIAL CONTAINS INFORMATION AFFECT-
ING THE NATIONAL DEFENSE OF THE UNITED STATES
WITHIN THE MEANING OF THE ESPIONAGE LAWS,
TITLE 18, U.S.C., SECTIONS 793 AND 794, THE TRANSMIS- ,
- SION OR REVELATION OF WHICH IN ANY MANNER TO
AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW.

Interpretations of intelligence information in this publica-
tion represent immediate views which are subject to modifi-
cation in the light of further information or analysis. Any
questions or comments relating to items herein may be ad-
dresséd to the Current Intelligence Section of the Oﬂice of
Scientific Intellzgencq
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